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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method which is 
able to comparatively easily manufacture a ceramic member 
excellent in heat conductivity, as well as in long-term 
reliability, and hardly being broken. 

SOLUTION: The plural raw material 11 A, 1 1B are laminated in 
a condition that the raw material 1 1 A impregnated with a 
metal previously is set at least at a top part. The raw 
material 1 1 A, 1 1 B are heated at the point of metal fusing 
temperature in that condition. As the result, the plural raw 
materials 11 A, 1 1 B made of porous ceramic containing silicon 
are laminated, and the ceramic member 2 jointed mutually 
through the jointing layer 14 made of metal is manufactured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] " " ' 

[Claim 1] The manufacture approach of the ceramic member which the laminating of the base 
material of two or more sheets which consists of a porosity silicon-containing ceramic is carried out 
and is the approach of manufacturing the ceramic member joined through the junctional zone which 
said base materials become from a metal, carries out the laminating of said base material of two or 
more sheets in the condition of having arranged at least said base material which sank in the metal 
beforehand at the topmost part, and is characterized by to heat said base material to the melting 
temperature of said metal in this condition. 

[Claim 2] The manufacture approach of the ceramic member according to claim 1 characterized by 
heating said base material under reduced pressure. 

[Claim 3] It is the manufacture approach of the ceramic member according to claim 1 or 2 which said 
each of base materials of two or more sheets is base materials which consist of porosity silicon 
carbide, and is characterized by said metal being metal silicon. 

[Claim 4] The surface roughness (Ra) of the plane of composition in said base material is the 
manufacture approach of the ceramic member according to claim 3 characterized by being 0 5 
micrometers or less. 

[Claim 5] In the upper part of the laminating structure joined through the junctional zone to which the 
lam.nat.ng of the base material of two or more sheets which consists of porosity silicon carbide is 
earned out and. wh.ch said base materials become from metal silicon While having the polished 
surface where .t ****s to the semi-conductor wafer currently held on the wafer maintenance plate 
which constitutes wafer polish equipment It is the approach of manufacturing the table which equips 
a junction .nterface w,th said junctional zone with fluid passage. The manufacture approach of the 
table for wafer polish equipments which carries out the laminating of said base material of two or 
more sheets .n the condition of having arranged at least said base material which sank in metal silicon 
beforehand at the topmost part, and is characterized by heating said base material to the melting 
temperature of said metal silicon in this condition. 

[Translation done.] "~ 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

Precisely ° Ument 1)66,1 tranSlat6d by com P uter - So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a ceramic member, and 

the manufacture approach of the table for wafer polish equipments 

[0002] 

[Description of the Prior Art] Conventionally, silicon carbide (SiC) is known as a kind of the ceramic 
containing s.l.con. Silicon carbide has the suitable property of excelling in thermal conductivity 
thermal resistance, thermal shock resistance, abrasion resistance, a degree of hardness, oxidation 
resistance, corrosion resistance, etc. 

[0003] Therefore, it can be said that silicon carbide is large available ingredients, such as corrosion- 
proof ingredients, such as pump components which are easy to be exposed to thermal-protection- 
system ingredients, such as refractory material for elevated-temperature furnaces, a heat exchanger 
and the combustion tube, acids, and alkali including wear-proof ingredients, such as mechanical seal ' 
and bearing. Moreover, in recent years, there is a motion which is going to use the porous body of 
silicon carbide as a component of semiconductor fabrication machines and equipment (for example 
wafer polish equipment etc.) especially paying attention to many above-mentioned properties and 
high thermal conductivity. In addition, manufacturing the silicon carbide and metal complex which 
excelled the non-sinking in body in thermal conductivity further is also proposed by sinking in a metal 

rnnnii 0Pen POre Wh ' Ch eX ' StS the porous body wnich consists of silicon carbide 
L0004] Wafer polish equipment points out the thing of the wrapping machine for grinding the device 
forming face of a semi-conductor wafer, or a polishing machine. This equipment is equipped with the 
table which consists of a base material of two or more sheets which serves as a pusher plate from 
s.hcon carbide and metal complex. Each base materials are joined by organic system adhesives 
where a laminating is carried out. Passage is established in the junction interface in a table and 
cooling water circulates in the passage. Moreover, a semi-conductor wafer is stuck on the ' 
maintenance side of a plate using a thermoplastic wax. The semi-conductor wafer held at the rotating 
plate is ; pushed from the upper part to the polished surface of a table on which the scouring pad was 
stuck. Consequently, when a semi-conductor wafer ****s to a table, the single-sided field of a wafer 
is ground by homogeneity. And after the heat generated to the wafer at this time conducts the inside 
of a table, it has come to have it in the exterior of equipment away with the cooling water which 
circulates through passage. 

[0005] The base material of silicon carbide and the product made from metal complex has properties 
such as high temperature conductivity, and it is thought that the table constituted using such a base' 
matena becomes the thing excellent in soak nature or heat responsibility. Therefore, if it grinds using 
this table it will be thought that it becomes easy to obtain the semi-conductor wafer of the diameter 
of macrostomia and high quality. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the coefficient of thermal expansion of the 
organic system adhesives which have joined base materials, and the coefficient of thermal expansion 
of silicon carbide and metal complex were large and it differed, it was easy to generate a crack and 
peeling ,n a junction interface. Therefore, when the thermo cycle was received, it was easy to destroy 
a table, and .t was unreliable over a long period of time. Moreover, when it was going to raise the 
bond strength of an adhesives layer, there was a problem that selection of adhesives the 
conditioning at the time of adhesion, etc. became very troublesome, and manufacture of a table 
became difficult inevitably. 

[0007] Furthermore, since it was low compared with the thermal conductivity of a base material 
adhesives brought about increase of the thermal resistance in a junction interface, and the thermal 
conductivity of adhesives had caused decline in thermal conductivity as the whole table. Therefore in 
spite of having used silicon carbide and metal complex with high thermal conductivity for the base 
material, soak nature sufficient in practice and heat responsibility were unrealizable 
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[0008] This invention is made in view of the above-mentioned technical problem, and the 1st purpose 
is to offer the approach that the ceramic member which was hard to destroy and was excellent in 
dependability over a long period of time can be manufactured comparatively easily while it is excellent 
in thermal conductivity. 

[0009] The 2nd purpose of this invention is to offer the approach that the suitable table for wafer 
polish equipments for manufacture of the diameter of macrostomia and a high quality wafer can be 
manufactured comparatively easily 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem in 
invention according to claim 1 It is the approach of manufacturing the ceramic member joined through 
the junctional zone to which the laminating of the base material of two or more sheets which consists 
of a porosrty silicon-containing ceramic is carried out, and which said base materials become from a 
metal. Let the manufacture approach of the ceramic member which carries out the laminating of said 
base matenal of two or more sheets in the condition of having arranged at least said base material 
which sank in the metal beforehand at the topmost part, and is characterized by heating said base 
material to the melting temperature of said metal in this condition be that summary 
1001 1 j Invention according to claim 2 presupposed that said base material is heated under reduced 
pressure in claim 1. Invention according to claim 3 is a base material with which said each of base 
materials of two or more sheets consists of porosity silicon carbide in claims 1 or 2, and said metal 
presupposed that it is metal silicon. 

[0012] In claim 3, the surface roughness (Ra) of the plane of composition in said base material 
presupposed that it is invention according to claim 4 0.5 micrometers or less. In the upper part of the 
laminating structure joined through the junctional zone to which the laminating of the base material of 
two or more sheets which consists of porosity silicon carbide is carried out in invention according to 
claim 5 and, which said base materials become from metal silicon While having the polished surface 
where it ****s to the semi-conductor wafer currently held on the wafer maintenance plate which 
constitutes wafer polish equipment It is the approach of manufacturing the table which equips a 
junction interface with said junctional zone with fluid passage. Let the manufacture approach of the 
table for wafer polish equipments which carries out the laminating of said base material of two or 
more sheets .n the condition of having arranged at least said base material which sank in metal silicon 
beforehand at the topmost part, and is characterized by heating said base material to the melting 
temperature of said metal silicon in this condition be that summary. 

[0013] I Hereafter, "an operation" of this invention is explained. According to invention according to 

a a i*r me ^ 'I? 6 baSe material located in the to P most P art rem *lt with heat, it moves 
caudad and the interface of base materials is wet. Consequently, base materials are joined through 
the junctional zone wh.ch consists of said metal. Therefore, while being able to join base materials 
S^i^\i ,Smg adhes,ves ' man y Problems in accordance with use of adhesives are also solved 
[0014] Moreover, with the metal with which it sinks in. and common organic system adhesives, since 
the way of the former has the small coefficient of thermal expansion, the coefficient-of-thermal- 
expansion difference of a base material and a junctional zone will become comparatively small For 
this reason, generating of the crack in a junction interface or peeling can be prevented. Therefore 

TaI AlVr S 3 T° CyCl6, 11 iS hard t0 d6Stroy ' and the ceramic member which was excellent 
,n dependability over a long period of time can be manufactured, moreover, since the metal with 
whch it Sinks in is markedly boiled compared with common organic system adhesives and has high 
thermal conductivity, ,t does not have a fear of increasing thermal resistance in a junction interface 

rnn«i * ' ° eram,C member excellent in tnermal conductivity can be manufactured 
L001 5j According to invention according to claim 2, since a gas ejection-comes to be easy from the 
interface of base materials, a metal becomes easy to wet the whole interface concerned. Moreover 
oxidation of the oxidation metallurgy group silicon of a base material surface leading to a bonding ' 
strength fall can be prevented from becoming an ambient atmosphere with little oxygen These 
results, bonding strength can improve further and can prevent generating of the crack in a junction 
interface, or peeling certainly. 

[0016] According to invention according to claim 3, since porosity silicon carbide has especially high 
thermal conductivity, .t can manufacture the ceramic member which was extremely excellent in 
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thermal conductivity. Moreover, the coefficient-of-thermal-expansion difference between base 
materials can be completely abolished by having used the base material of two or more sheets which 
consists of a ceramic of the same kind called porosity silicon carbide. And since a junctional zone 
consists of metal silicon, a coefficient-of-thermal-expansion difference with a base material also 
becomes very small. Generating of the crack in a junction interface or peeling can be prevented 
certainly these results. 

[0017] According to invention according to claim 4, since the plane of composition of a base material 
turns into a mirror plane, both sides stick and it is hard coming to separate according to the so- 
called ringing operation. Therefore, bonding strength can improve further and can prevent generating 
of the crack in a junction interface, or peeling more certainly. In this case, when surface roughness 
Ra of the plane of composition in a base material exceeds 0.5 micrometers, there is a possibility that 
a ringing operation may stop being able to happen easily and it may become impossible to fully raise 
bonding strength. 

[0018] According to invention according to claim 5, some metal silicon in the base material located in 
the topmost part remelts with heat, it moves caudad, and the interface of base materials is wet. 
Consequently, base materials are joined through the junctional zone which consists of said metal 
silicon. Therefore, base materials can be joined comparatively easily, without using adhesives. 
[0019] Moreover, with the metal silicon with which it sinks in, and common organic system adhesives, 
since the way of the former has the small coefficient of thermal expansion, the coefficient-of- 
thermal-expansion difference of a base material and a junctional zone will become comparatively 
small. For this reason, generating of the crack in a junction interface or peeling can be prevented, and 
even if it receives a thermo cycle, it is hard coming to destroy. Consequently, the fluid leakage from 
fluid passage is also prevented beforehand, and serves as a table which was excellent in dependability 
over a long period of time, moreover, since the metal silicon with which it sinks in is markedly boiled 
compared with common organic system adhesives and has high thermal conductivity, it does not have 
a fear of increasing thermal resistance in a junction interface. Therefore, it becomes the table which 
was extremely excellent in thermal conductivity. Therefore, it is hard coming to generate temperature 
variation, and very high soak nature and heat responsibility are given to the interior of a table. 
[0020] According to this invention, the suitable table for manufacture of the diameter of macrostomia 
and a high quality wafer can be manufactured comparatively easily as mentioned above 
[0021] 

[Embodiment of the Invention] Hereafter, the wafer polish equipment 1 of 1 operation gestalt which 
materialized this invention is explained to a detail based on drawin g 1 - drawin g 3 . 
[0022] The wafer polish equipment 1 of this operation gestalt is roughly shown in drawing 1 . The 
table 2 which constitutes this wafer polish equipment 1 is disc-like. The top face of a table 2 is 
polished surface 2a for grinding the semi-conductor wafer 5. The scouring pad which is not illustrated 
is stuck on this polished surface 2a through adhesion material. Since this scouring pad is not an 
essential element, it may be omitted. The table 2 of this operation gestalt is being fixed horizontally 
and directly to the upper limit side of the revolving shaft 4 which carried out the shape of a cylinder, 
without using a cooling jacket. Therefore, if the rotation drive of the revolving shaft 4 is carried out, a 
table 2 will rotate in one with the revolving shaft 4. 

[0023] As shown in drawingj, , this wafer polish equipment 1 is equipped with the wafer maintenance 
plate 6 of plurality (for convenience two [ Drawin g 1 illustration ]). As a formation ingredient of a 
plate 6, glass, ceramic ingredients, such as an alumina, metallic materials, such as stainless steel, etc. 
are adopted, for example. The pusher rod 7 is being fixed to the core of the single-sided side (non- 
holding field 6b) of each wafer maintenance plate 6. Each pusher rod 7 is connected with the driving 
means which is not illustrated while it is located above a table 2. Each pusher rod 7 is supporting 
each wafer maintenance plate 6 horizontally. At this time, maintenance side 6a will be in the condition 
of having countered polished surface 2a of a table 2. Moreover, each pusher rod 7 can not only be 
rotated with the wafer maintenance plate 6, but only the predetermined range can move up and down. 
It may replace with the method which moves a plate 6 side up and down, and the structure of moving 
a table 2 side up and down may be adopted. The semi-conductor wafer 5 is stuck on maintenance 
side 6a of the wafer maintenance plate 6 for example, using a thermoplastic wax etc. the semi- 
conductor wafer 5 — maintenance side 6a — receiving — vacuum suction — or you may adsorb 
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electrostatic. At this time, polished surface-ed 5a in the semi-conductor wafer 5 needs to turn to the 
polished surface 2a side of a table 2. 

[0024] Next the configuration of a table 2 is explained to a detail. As shown in drawin g 1 and drawin g 
_2 , the table 2 of this operation gestalt is the laminating ceramic structure which consists of base 
materials 1 1 A and 1 1 B of silicon carbide and the product made from metal complex of two sheets. 
The slot 1 3 which constitutes a part of cooling irrigation canal 1 2 which is fluid passage is formed in 
the rear face of top base material 1 1 A in the shape of a predetermined pattern. Base material 1 1 A 
and 1 1B of two sheets are unified by being mutually joined through a junctional zone 14. 
Consequently, said channel 12 is formed in the junction interface of base materials 1 1A and 1 1B. The 
through tube 15 is formed in the abbreviation core of bottom base material 1 1B. These through tubes 
15 are making passage 4a prepared in the revolving shaft 4, and said channel 12 open for free 
passage. 

[0025] The slot 13 which constitutes a part of channel 12 is a grinding slot formed by carrying out 
the grinding process of the rear face of top base material 1 1 A after raw processing and before baking. 
It is good to set the depth of a slot 13 as 3mm - about 10mm, and to set width of face as 5mm - 
about 20mm, respectively. 

[0026] Said base materials 1 1 A and 1 1B are the ceramic and the metal complex 18 which sank in 
metal silicon 24 into the open pore of the porous body 17 which consists of a silicon-containing 
ceramic. Specifically in this operation gestalt, the silicon carbide and the metal complex 1 8 which 
sank in metal silicon 24 into the open pore of the silicon carbide porous body (porosity silicon 
carbide) 1 7 are chosen. 

[0027] The mean particle diameter of the silicon carbide crystals 21 and 22 which constitute the 
porous structure of a porous body 1 7 is good to be set as the comparatively big value of 20 
micrometers or more. The effectiveness in which heat conducts the interior of a crystal is because 
thermal conductivity becomes high so that mean particle diameter is large, since it is generally high 
compared with the effectiveness in which heat conducts between crystals. Moreover, the porosity of 
porous structure can aim at thermally conductive improvement certainly, if it is good to be set as the 
small value of 30% or less and it makes it such a setup. That is, if porosity becomes small, as a result 
of the openings in porous structure decreasing in number, it is because it becomes easy to conduct 
heat. 

[0028] Here, even if the mean particle diameter of the silicon carbide crystals 21 and 22 is less than 
20 micrometers or it sinks in that it is that to which porosity exceeds 30%, it becomes difficult to 
make thermal conductivity into the high value of 160 or more W/m-K. It becomes impossible 
therefore, to fully attain improvement in soak nature, heat responsibility, and configuration stability. In 
addition, as for the value of thermal conductivity, what is been 160 or more W/m-K is desirable, and 
it is still more desirable that it is especially 200 W/m-K - 260 W/m-K more preferably that it is 180 
W/m-K - 280 W/m-K. 

[0029] As for the mean particle diameter of the silicon carbide crystals 21 and 22, it is desirable to 
be set as 20 micrometers - 100 micrometers, it is more desirable to be set as 30 micrometers - 90 
micrometers, and it is most desirable to be set as 40 micrometers - 70 micrometers. When mean 
particle diameter becomes large too much, there is a possibility that complex 1 8 may carry out 
eburnation too much. 

[0030] As for the porosity of an open pore, it is desirable to be set up to 10% - 50%, it is more 
desirable than set up to 1 0% - 40%, and it is most desirable to be set up to 20% - 30% 
[0031] * NOTICES* 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin gJ] The schematic diagram of the wafer polish equipment in the operation gestalt which 
materialized this invention. 

[Drawjng.2l For (a), (b) is the important section expanded sectional view of the table used for wafer 
polish equipment, and the sectional view in which having expanded the junction interface of the table 
further, and having shown it notionally. 

[ Drawin gj] (a) - (f) is an outline sectional view for explaining the production process of this table. 
[Description of Notations] 

1 [ — A semi-conductor wafer, 6 / — A wafer maintenance plate, 1 1 A, 1 1 B / — A base material, 
12 / — The channel as fluid passage, 14 / — Junctional zone. ] — Wafer polish equipment, 2 — The 
table for wafer polish equipments as a ceramic member, 2a — A polished surface, 5 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[ Drawin g 2] 
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Sx54, yv^v^fftBtflGr 9fc< <fr9. 

[0 0 18] »**5fcE*0JMIfc,fc;jitf» ft±»fc 

[0019] Sfc. *«**i5A«^!>3yt-jB:Wft 

30 ft, mtm^mt^mm^maitm^^iD 

©*±*K±t5r4A<t?t, fc-MM^/ufcStfC 
fc««LK<</i5 0 ftttft&frboKttfl 

T, *M5*tiKtt»T«ftfc7 % -:7>ifc5. lot, 

[0020] Kioiifc+JiHtintf. ^pg-i»i 
D D p , »^x/^(7)Mii^c^fii/«CT-7'/^^rtt|^Wffi¥lcS!iit 

[0 0 2 1] 

Mo* x/^Ka i l 3 Ci^* RMlKiH 
[0 0 2 2] IBBlCtt. *Htt^ffi0)^x/NQFSSIl 
0 ^6^-7*2 HtHJHKTfc*. r-7';U2©±B 



i 
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11, ¥m&Vx^5$:®BtZ1zit><otit&&2 alifto 

»tt*#LTii9f<wfe*i5. t^mm^-y 

7>2li, ftSPi^-;/ nttttfc 
LfclHlGtt4W±«l-*tLT*¥(c^^oiI^&<)|c!l^ 

[o o 2 3] snicks ft 5 £51;:. rw^x/^en 
gin, (mi-C'ma^offia:±2o) w^i/m* io 

Til. fi»JXLll^7X^, 7^5+^*7 5 7* 7,0$ 

^ftttTV- h 6 (D^fll® (#ft#ffi 6 b ) Of 4?»C 
11, 7yf+#7#HJ££ivC^a. #7*yv/+#7ll 
r-7';W2<D±*lcfirfit'5i:i:tlc, H^UiHWi 
#Slca^$ft"CV>5. «-7"y>-lr*7ll«-^x/^«p 
7V- h 6 LT 1^5, 3<75i#, ffif*B6 

al±7'-^A'2©«F*ffi2 aK»|SjLfctt*t45. * 
fc, #7 , -y>-r^7ll'?x/N^7'U'-h6i:ttl-lHl 20 

t^rt^-ef 5. 7*u-h6ffl!lSr±T»^-*5*^;t 
ft*., f— ^2«*±T»**5«a«:«fflt-Ct* 

ft5„ sMM|t**^6tt. «MtBi6alC»L-CjCS3l# 

$#>>:c/N5fci3ttS«fflF&ffl5 all, r-7*/U2<Dffl 
gffi2 affl!l*lRlV>-CV>5i:>5^*5. 
[00 24] fcK, T-7> 2 ©«MH::oV*T»»fctt 30 

-7>2 ii, 2ft©JWBt* • &m-£fc®<nm i i 

A, 1 1 B4»C,ft5«H*5 5 y ^*3fi*-C*>5. -t« 

sm i AroSEicii, 9S*ats§T-fc5^affl*ssi 2 
©-«**j«i-5*i zmfe'^->mm®.zhx 

V^S. 2ft<D««-l 1A, 11B|5]±I1, S^114Sr 

5„ Sttl 1 A, 11 B©&g-ftEfctffl27K 

SSl 2«s»j***t5. TWJStt 1 1 BONW&ttlcfi, 

mhli 5jWR*sivc^5. itifeojcaju sn. 40 

[ 0 0 2 5 ] 7k8 1 2 1 3 II, ±« 

stt 1 1 A(DMmamxm^mn^mnmTtz 

mm~l OmragglC, *IH 5 iran~ 2 OmmSftlC-tft-pftS 

[0 0 2 6] ffiGSftl 1 A, 11BI1, £&*-fc7$ 
y^a»P>44*?L*(*:i 7 ©MJMSJL'f (c&||-> JJ a y 
2 4*£ftLfc*7^7? -&lttt£*l 8-C*>5. # 50 
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[0 0 2 71 #+LKffc 1 7 »#?L«M^fll)5)ct *>mt 

<45^b-C*)5. #?LKa«©»7L*tt:3 0% 
^TiV9'^Mil-R££ftT^S::i:asj:<, 

5. 

[0 0 2 8] rr-e, «ffcS*ltA2 1. 2 2<0«£ 
g# 2 0 <i m*i*-e*»ofc 5 , iWWW 3 0 %£«*?> 
trotf&Si, ^SSrfTofci: fCbJ»€**Srl 6 0 

0W/m- KK±1?*>5wi«S»*L<, §e>tlll8 
OW/m • K~2 8 OW/m • K1?*)5:ii s £!IJfS 
L<, 2 0 OW/m • K~ 2 6 OW/ m • KXhiZ. k 

[0 0 2 9] &fc£»iNFA2 1. 2 2®¥*Wft«tt. 2 
0/im~l 0 0jimKR£Sil5;:i:iWJ*L<, 30 
/im~90MmtRS**l5-i:*J:9ff*t<. 40 
iim~7 0MmK:RSSn5ri:^*t)ff*U\ ¥#J 
tta**** < <C 9 t , 1 8 tfilAKRCfc 

[0 0 3 0] Btt«ao*?L*tt, 1 0 %~ 5 0 %KR 

je$n*rt^ff*t<, i o%~4 o%K»jE$n* 

rt±'9« 1 *t<, 20%~30%K»3£**l5wtiS 

[ 0 0 3 1 ] iflEm-g-ft: 1 8 11, 0 . 

lfitn~l. 0 umWM^^it&M&MiZ 1 (WT. 

ffllSS2itv^5) Hom-5o#9m a» 

0, 2 5 m m~ 1 5 0 m m<Dfc^&flS&*i£ 
A22 (»T, ti^A22iV^5) *50*«%~90 

ftWo$tti><DX't>Z>zkiW1aL\>\ 

[0 0 3 2] ±1201 b fc, »SA 2 1 tfi^A 2 2 fc 
!»SltO]k*-C**n5*^<*l 8 0i^, filSA2 2 

nt»jjisii52Bi*a»A 2 1 x-mt otzxmkti *> 

*t<> 3t«»ftfil««>H:**'h*<4« (02 (b) 

[ 0 0 3 3 ] 2 1 ff>¥J0ttSli. 0. l M m~ 

1. OMmlcR^^tl^r iA 5 J;<, 0. 20tn~O. 
9 nm\Z.mfe£hZ>ZktfJ:'OR*L<, 0. 3Mm~ 
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0. 7 um\Z®&ZiiZ>zkffiMtWZ U\ M&A2 
l©¥$#S£ffi*T'J>£< L<t?tt5t, ft«41R 

^5*J**ia**5. lie, &&A2 l©¥*9&&;45*# 
<4 W5i, fettA2 2 W»c»fife*ixS2SB(t%+5J- 

I6»T£ 4< 4SJs*iiis*5. 
[0 0 3 4] ^*18ICfc^-C^ B 9 B 2 1|±, io* 

«%~ 5 o *a%££*i5 r t # i < . 15 fcm%~- 4 

0#«%**n5ri*J:9ffSL<, 2 0*»%~4 10 

o*«%££*i5e u> 0 ft£A2ia3 

sit < 4 o tr s * , 2 2 mizmzti 
< < ft •? , 1 8 o®.fcSn.$;mmci&mT'Z ft < ft 

5*5*-*iriSfc3, lie, Ke^Hi2 l ©•J^JtJpa^t < 
4!>t^5t, MB£K«rffla5»|gA2 l#tfL5jfe 
»Jt ft 9 , **J»ffi*tt©i6i±fc!&54g«<0&Bfl 2 
2#*ft£Jl.fc<4S. ftoT, HotI^18© 

[0 0 3 5] Sfcfc, 1S£#1 8IC*J^ra»42 2© 20 
¥$&Sl±, 2 5ym~l 50/imlcU^$ix5ri^ 
<t<, 40(tm~l 00/ i mleR£$ft5e.t;as«fc(9# 
*b<, 6 0<im~8 0<iml£RS*iiirt«s*t># 
£U\ fi£A2 2<D¥-t$mmt:mit>Xfr£< LJ;5t 
t5t, ttE«llltA2 1 &0ttS*#*3<45|SJ|l % 

nit a 2 1 tm&A 2 2 1 ©s^-ie J:5?»fi0i<s«^ 

«r»»-e#4<45*i*#i^*>5. lie, fi£A2 2© 
< 4 9 tf5 i , fifftA 2 2 R»fi&$ 
n5i@^©SfiS^f <45et^f>, fct*.+#4ft 

»e{S«-e#4< 45fc-tii;4*J!>a. 

[003 6] a£*18£*JVvcfi*SA2 2tt. 50* 
a%~ 9 0 - i j}J J; < , 6 0 *»%~ 8 

5*a%^S*i5rt#J:9ifSL<, 6 0*9%~8 
0*«|%t*H5rt#fttifSU\ &HA2 2«}$ 
< 4 0 1#'5 1, **«fi**(0Gi±K ! fc 
548a»ft8A2 2is»(ftSii4<4!), ^oti 
#ftolRfift**#<45i3*iias*5. lie, ffigg 
2 20$tH:*A»**<49t?5t, fettttlcJMtA 40 
2 l0£*Jt*4«/M<4oTL4v\ 1EJSA2 2M(e 

oT, 8£*i 8©$Jgffi£JtHieffiS-C#4<45*3 
-E-Jias*>5„ 

[0037] ±atL/e«t9ie, mtmM^umi 7<d 

&1->!J =V2 4 0£g£tT?t. ^l->y3y24^ 

#7LK*i 7<7)gfl^7Lrtletl*9jitfetiej:oTI, 
rt>lt±li8t£*t 4 9 , £&£ UT!Rfi*ttaw»*© 
iSll^H^nS^fjT'fcSo 50 
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[0 0 3 8] *»ffl&«tUT»KA*->y = 

^24 LfiSa li, &J| •> !/ = > 2 4 tt5c*ftft 

•> y 3 > 2 4 ££?L»* 1 7 tO^St«7Lf^le3fe«1-5 e 
tleio-c, a&S*ttfttf»«0fi.kfc»f|{e8£-t5 
et^r-#5*^-c**5„ 4fc. ^Jg->y =>>2 4I±, 
&*#J© J: 9 4*T»3R*m t lift 4 <0 fUB9Kgft#£fl: 
S»t««TiSflL-CV^fcft. S^iUO^H 
T»®fc>ib-efe5. 

[0 0 3 9] ^JS-^y 3>2 4li, liflailfl OOfift 

»iejfu-ci 5a*gp~5 oaft^g^nr^sei 

^<t<, $?>lettl 5l;ftg|J~4 5SM$S£*VO' 

5rt*JJ:9J:<, #|etti 51*tt~3 0tttt$g 
£fxT^5wtJis#£U>. 5fifi|fi5*ji-e 

fc5 0 lie, ^a**3 0S*tttigx.5J:5ii45 
t, *A»»©tk**ffi#»KfiTLTL*5»*, « 
*KJ:oTlli>ioTl^#l 8 ©JRfi**iSfiTt5 
^«lttiSfo5. 

[0 0 4 0] Sfc, ^JR->y =>>24;4»t,45^g-Sl 
4©i¥£tt, l 0/zm~l 5 0 OumffcSciiSi 
<, $f>iedi OOiim~500^mt*5:i^J:9 
J:i\ *©a*fi, 4i«i0jimin»^ 
t, +£4*aaMEW»fe*i4< 45fc**^sfc5^P, 
T-*5„ 

[004 l] We, z<DT--7/U2<DW&^m i kmz\z. 

&^xm?5. 8ntm$<D£mfri 714. m*. 
A»xafttnRKxs. ^js^aig, tin, s^- 

XS^)iieigTl3it$lL5o 
[0 0 4 2] MEfffWWiSfeJsv^Ttt, ¥-t$m.&5 

ix m~ 1 0 0 u m<0 a S^S^roft^*^ 10 0ft 
SSfflStSo enieStLT¥*&SS0. l/im~l. 0 
/im©aS!ftfl3l*©fc»5lU:l 0jfig|!~i ooMfl 
SSrE^U rnSrlS-leffl^t ZZkifi 5. 
[0 0 4 3] ctS!«fk^*©a^©3p^Sli, 5^ 
m~ 1 0 0 « mle^)t $ix5 3. t ^<t < , 15«m~7 
5*im|eKS$ix5^t^J:9#*L<, 25,jm~6 

©W»*OJP*5ttS^ 5 m*»ie45 1 , AftttAft 
5rffl)Wt5^^Mg<4543-?:n^fc5„ lie, »1K 

ft^*ofi«*rojp*Mfisas 6 o u mmzzt. nm 
&mittzztKmz* mtiz&sfti 8<d%bw 

[£< 4543*ft^fe5. 

[0 0 4 4] a£KfUi«i0tt»^O¥^ttS(t. 0. 
ljum~l. 0/<mleRS$tl5e.t^«fc<, 0. 1 M 
m~0. 8MinleRZE*Ji«rti«J:9ff4L<. 0. 
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hroasBa«a»te»ii4<<t5. at-, asi&fcg*©* 

» jfe©5p«WftgA5 1 • 0 y m SrSxi a fc , 2 2 M 

fc$ldi3ftS2ISa s S*!Jlc< <ftafc*ftri<fca o ft 

^#^ s ^ < £ A/is < ft a <i(Bi a ? $> a ri 1 b T *> a, 
[0 0 4 5] iWfea*&*<7>E£ii4, 1 0 MSB- 1 0 

0«*»T?*>5 151*^-6 514^51? 
*,ait^i 1 9$f*L< > 2 0l*a~6 OllgBT'fc 10 
5rti«*tff*U\ «»*«>E£t#'>4+ifa 

10»IS*2 l;Wift£*UC<<4 0, 1^*18^ 

ffifc£+#Kte«T#4<4a*j*tia 5 *>a„ 2 
ttftTRfiicKi&ts&Stfti:. a^hWtWJtft 

a, aic, ft»*OE^*3» J #t¥5i:» *M5*tt©rt 

1K6E4SK0&1MI 2 2 *«»shft < 4a£ft, 
a^fti 80ES&w**#<4ai3*ftj&si9S. 

[0 04 6] JOE©tt1«URiafc*llr*Tli, ttllS2« 

t tic, «»«^-f v**»iww*#£*fcj& 

<bfta„ 413, ffftx? 9 l-Qt. 

tZ^&k LTI4, «^.tf=-^-^s*a. 
[004 7] fi)c^ffl/<^ 4 LTI4, * !i tf=*7* 
a—*, ^fvu-fc/ni— fvU-fcvwo- 30 

-;K 7*/-A>EE, xjK*->«Jfi, 7*!l/i4Nl« 

OOMtttlctfU lJW-l 01SS5 

©asffl-c*artwat?*a. roikwiiM* 
*tt#iK4a. a»c, r©jt*a*i oimmw 

SElcfc»*K*?y*ii<4i:**<40. 
[0 0 4 8] JMWSttfc LTii, ^y-fcfy, 

lc«*»fc 43tf«*to<8*M*»rc 1 1*%~ i 
o 11%, Wctt 6 1»%~ 9 I*%E^$ivCV>a C. 

«5/!>ay2 4tK*i*<S(S:u tilcfcfefcKifcfl: 
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T'foa. 

[0 0 4 9] ::t-, dc»*lc*5it5(ttE*ttMB©^* 

A«'>41-? 5 4 . mmmm o mmmm< ft 
o , j&jgftfliic&jR •> y = v 2 4 At a 5 fc < < 4 a 8 

as*>a. 

[0 0 5 0] at-, jjt»ffli*J»t5«nE*»»0»*^ 

[0 0 5 1] UtElrWBfcUttt. «*.tf7x/-yUU 
v?y, *-*^7y?, 7tf fy 
f\ ^-/wftif^fca. r<D4^t?t7xy-A'Uv?y 

[0052] ft^-e, WBJW^?y-trJBv^T*Mlflt 
fcLTtt, **ft*lci5StMfcifc (^W5^7*v- 

td5-c#a„ ip*>, jm* 5 y Lfc 
T-fea. 

[0053] «<*»iaK*^Ttt» tmpaiauc 

<t 9 #e>*ifca*«4»b4S«tt«rBfS«*iK:/«» 

*©«©*«ffi*B:, 1. 0t/c 

m'-l. 5 t/cm'-e«)5rfcauv\ *©a*tt, 
j«»»«*atr*«fl«*« s M<45»*. mmx 
i8i<4a*>5)-efe5. ^*©«Si±, 2. og 

/ctn 5 W±lC^$ixart/i5J;V\ ^(Oafttt, fig 

i!fiss'>4<4sa»e>-e*>5. iot. #?>tia#?LS#: 

1 7 0»*#fi<4 9, *fttt^«<45. 
[0 0 5 4] tt<«dtI8»Ci3V^TH:. *»lSCio 

■c»6>nfcd0K#«: 1 7 o ot;~2 4 o ot<D?a£«sii 

T\ »^L<I42 0 0 0t~2 4 0 0 t)<D«&S«SHt?, 

L< 14 2000 "C~ 2300 t<0&g©ffl-?& 
fi£LT#?Lff*:i 7Srf^«t4. 
[0 0 5 5] ftjftflUE#&ttr Sfc. *flfli«*^IBJ± 
-y ^ SBSr+^l-?ia$*a w t !J5ffiitl-4 

o, ffimeai$s.^iii^s^it)«-c l t4<fta^ 5 & 
a. at, ^as^i^trat, ftfts*©*^** 

i^ta^ft, #?L»ftl 7cD5fiSfiT5r*L-CLS5o 

L*»t, ^^i^cafix^u^-ft^ti^i-a^ 

ft, 37, hM(-^fUi:fta„ 

[0056] *fc, nawc*ji»^"C*sWPort»tt, « 
{^^ro4 i a>ibii^$^a'>ft< it-«*>e»45^ 
a^%-e^a 0 4*, wOfc#«jWPrttKSttliKL 

Tt «tl<\, 
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[0 0 5 7 ] Sfcfc&fifclSKft^m *y*fi5«>jSfi 

tto»rtK*»#«riSAi-4wfc#wat»a!>5. Mite 

I 0 0 5 8 ] ;&Jgt«I@T-(i. KTO J: 5 IC LT 
*£S©#7l«ft l 7 lC&JS-> y 3 y 2 4 ££»-r5o 
&l->y3V2 4<D^g(c|gL, iftoT#7L»ftl7 

4«*MMti LTtt. «9ttf7yU7?-^«f|g, 7x 
fc\ *-#^7y?, 7±f^yyy yt<r>i. oft®. 

5>^t»^at5a4tt. 7©n»L©ig 

T£S->y ^y2 4i£?LSCftl 7 fcCtt^MH/xt 

[0 0 5 9] fc^T\ 2fc©#?ltftl 7©±ffiK, * 
*i«i»ttK©*«5/y =V2 4£$«LT:fo< (H3 
(a). (b)#l) „ H*tt©&«5'y3l'2 4 4LT, * 

«r±BK»* L T*s < J: p |c L T fc J: t\ 

[0 06 0] -t LT, ©#&»# 1 7 $-JDi?|i*PrtlC 
-tyhU Bf3t«MBi»-D]JfjeaUticr*01l!rt-« (03 

(c) Ad)m) . -£©££, HtfttSfctt^-^ h* 

ftl 7©B!ft*?LrtSraijaitT«Tt5. -£©*§£. 

sms* • i s umm- 1 1 a t mm 

1 1 B) iW<btli. 

[0 0 6 1 ] r©t#©»P®ifiai±, tI->i)3V2 4 
#J8»t5flil, Afrtttlil 5 0 0t~2 0 0 0t:iC . 
Vt&$tibZkiW*l\i\ ^©SAtt, l 500*C«t 

fk^-frsrt^T-t-f, 1 8 rtK**»a5»a«4 
U5*$-tiiiJ*>5a»e)i?*>s. a»»c, 2ooot«t^t 
*^t. &i->y 42)s^ (#31) tm^tiit 

[0 0 6 2] Sfc, AlIgMftBIttl «rWK±KR!£$n5 
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5. #?Lgftl 7©MWi®EE7l;:fc^-C, #lci±5 t 
o r rKT^frTKiJV^Tffbnsrt^* U\, 

^©asiii. mTx-bzkzumi 7pw&n.tftm 

y 2 4 Sr * A - Xlctg $ it 5 w t rt< *im\zt£ 5 /4>P> T- 

[0063] *<»iig-m. ^JS^ais^igT# 

feixfc2tt©»ti ia, 1 l B^Mfc-g-frtt*. r© 
10 it, Tffilcfltl 3i5^$HTV^5S*tl u*±l 
ffllKKBU »l 3 ^firtJBrtSJiT^/iV^Sfi-i 1 B 
«r7i(lllcEt1-5 (0 3 (e)*ffi) . 
[0 0 6 4] ft*, S*fl 1 A, 1 lBfcHJH-Sltt 
K, PiSttl 1 A, 1 1 BICfctt5jg£S©^Jf 
K^®SrBfe*-f5W&aS:fi : oTfc< 
w©J:5/M!yi£Lm ^]ttf->y*$-^?5»Lp5i 

[ 0 0 6 5 ] ft< StelgTWt. «T©.t 5 IC LTS«- 
11 A, 1 1 BI^±Srg^t5„ 2ft©S#llA, 1 
20 lB^&Sai«l«^rtlCir:y hU 1 5 0 0t 
-2 0 0 O^WmWSmti (GB 3 (f)#RR) . * 
©*£*> SWllA, 1 1 Bft©&ji->y =^2 4©- 
Si5 (**«C«:»f l 1 A, 1 1 B©*lg|5|cfirg-fa 

^i->y3>-2 4) ^(cioTst/^at, aEttpftt 

ftftHUcfts, ;:©£#, ±tfc, ±«J«tti iAt 
©&jR'>y=V2 4iST*t»ifc1-5rilc«t!), -e© 

AKS/3aV2 4|Cj:o-CSfl-HA 1 1 1 B|^±®# 

»^*1 4Sr^UTS*tl 1 A, 1 1 Bft±t>t&££ti 
30 5„ 

[0 0 6 6 ] *lS(Cfclt53DfSi^Wtt^Ji^aig(c 
fclt*tolM»m*0fcfi<R£34t«r£#J:<, 
Wlcii i i^rflWTlc, «fc 9 1 0 3 o ^(c 

[0 0 6 7] »^5lB#^^i@xL5t, ^JR->ya 
m-y'J ^ > 2 4 ©!8ft#«'>t*fc-tH#fc*;&^T-fc 

*->y=^2 4tj(E»ft*fiwe)-f» ^JS->y=v2 4 

iCt^Sft-llA, 1 1 BI^±©#B©iSii^4-^|c 
ttZfrhVhi. <toT, &JS->y ay 2 4t)>ht£Z& 
^■1 4?r^LTS*tl 1 A, 1 1 Bl^i^Slcg-a- 

[0 0 6 8] «Jl*©aiiRtti*ffiTC*JV^T, 1#lc«5 
t o r r«T«)*frTC*}V»TfTtoil5Ci^ff4L 
k\ *©a*tt, iltETT-fe5i:S«l 1A, 11B| 
±©#a5^P)M^gittfflL^t<ft5^ 

o ^*$r^i->y 3y2 4«f,wt <**a>e>-e*> 
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g.&T<DfiMtteb&tfl 1 A, 1 1 BlU^SHt^ 
1 •> !> 3 y 2 4 ©&(fc fcRjht 5 r. t T*# 5 A» <b T- fc 

[0 0 6 9) #lglcj3VTIi. fRlSftfcgtfi 1 
A, 1 1 Bld*fLT-5rO)?$*"[SJtffE^«:*lx.'i^?) 
MKrfTS-iiiUv*. ffi* * J W *D StvC^ Sir, ffi 
Sttl 1A, 1 1 B®<Dmtf>l-Z< 4***. 

SJ=y2 4icJ:oT3BWinjWl*9 J * , 1"<fcs. r» 
bsw&jsv'!J =>v2 4ic.t9 ^a4<^-ica 10 

»?>H. jg£ft*©fi-bWIl<btv*. 4fc. fPE^lii 
Og/cai'-l OOg/cm'KlRSSixS-t^ff* 

[0 0 7 0] £#11 A, 1 1 BlCjoft-Sg^EWSc® 
ffi£ (Ra) l±, g^NCfcl^T 0 . 2 n mClTIC&o 
TV>5Ct^«tV\ *©8£tt, ffitfl 1A, 11B© 

9, PfBB***tTliniC< <45*>?>-Cfe5. r©# 
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